Background: This study systematically located and appraised peer-reviewed evidence for the efficacy of strategies to increase organ donation decision communication among adults including an assessment of study quality to guide future research in this field. There is little room to move in strengthening unanimously positive public attitudes toward organ donation. Consequently, researchers have called for a focus on organ donation decision communication to understand modifiable factors to increase organ donation rates. Methods: Multiple databases were searched during September 2015, and 44 studies were selected for inclusion. Data concerning participants, design, and outcomes were extracted. Studies were rated for quality and levels of evidence. Findings: Although not amenable to meta-analysis, the literature indicates that approximately 50% of adults who are willing to become an organ donor have discussed this decision with family. The majority of research was conducted in a Western context with an overrepresentation of students. Strategies to increase communication include education, motivation, input from lived experience, efforts to address salient audience beliefs, and scheduled reminders or prompts. Intentions and willingness to discuss organ donation were consistently positively related to discussion behavior; however, formative research and experimental studies testing theoretically driven interventions were scarce. Conclusions: There is mixed evidence for the role of demographic and attitudinal characteristics in the success of organ donation communication interventions. Additional theoretically based research is recommended to establish boundary conditions and validate strategies to increase organ donation decision communication among adults.
Introduction
Australia's 2015 postmortem organ donation rate was 18.3 donors per million population (DPMP): This is low compared to developed countries such as United States' 22 DPMP. 1 Although transplantation is the only therapeutic option for terminal organ failure, the number of organ transplants reaches less than 10% of annual world need, resulting in organ shortage. 2 Despite widespread public support for organ donation, 3 one barrier in countries with an opt-in system such as Australia's is refusal from next of kin. 4 Family consent rates can reach 93% when donor wishes are known compared to 47% when unknown. 5 Knowledge of a family member's intentions is associated with increased willingness to consent, 4 and Australian donor families found the process is less stressful when the donor's wishes were known. 6 Given the low (estimated 50%) family consent rates internationally and in particular in Australia, 3 communicating donation decisions is a crucial modifiable factor in increasing donation rates. 7 Previous reviews of the organ donation literature focus on factors influencing familial consent 8 including attitudes to brain death 9 or demographic and psychosocial factors that predict registration. 10 However, organ donation attitudes and intentions are almost unanimously positive. 11 Consequently, continued research on attitudes limits our knowledge about how donation rates can be increased. Researchers [12] [13] [14] have called for a focus on mobilizing positive attitudes into action with a particular focus on discussing donation decisions with relatives. The objective of this study is to systematically locate and summarize empirical evidence pertaining to strategies to increase organ donation decision discussion among adults and conduct a meta-analysis to examine strategy efficacy.
Limits were set so that the current review focused on adults (excluding donor families). The review included randomized control trials, case control, and cohort studies. The outcome of interest was defined as discussing organ donation decisions with family. Neither a systematic review on this topic nor a meta-analysis has previously been published.
Method
According to guidelines of the PRISMA statement, 15 a systematic search of the peer-reviewed literature was performed in September 2015 to identify relevant records of research concerning family discussion of postmortem organ donation decisions. Multiple databases were searched using the following terms combined: (organ donat*) AND (decision* OR intention* OR regist*) AND (famil* OR talk* OR discuss* OR communicat*). No date restrictions were applied. The initial search generated 3342 records as summarized in Table 1 . Article reference lists and Tables of contents were hand searched for additional papers. Two additional records not identified by the database search were located.
Duplicate records were deleted. Four reviewers (K.K., B.P., H.F., P.D.) each screened the title and abstract of one-quarter of records based on inclusion/exclusion criteria in Table 2 , including publication in English language and relevance ( Table 2) . Two researchers independently reviewed and discussed abstracts of ambiguous records to determine suitability. For each qualified record, the abstract (and full text if necessary) was double-checked against the criteria by a second researcher. Full-text articles that met inclusion criteria were retrieved.
We followed PRISMA guidelines to document our search and screening process.
16 Figure 1 presents the process diagrammatically. As a result of applying the inclusion and exclusion criteria, 51 full-text records were examined for inclusion. Reference lists and citations were cross-checked to ensure inclusion of any further relevant records: None were added. Five further records were excluded based on the assessment of the records' full text, thus the final number of records selected for inclusion was 46.
Following current guidelines, 17 qualitative data were extracted from qualified records and compiled in a database. Data extracted from each article included publication details (authors, year of publication, title, journal), location of the research (country, state), participant details (number, source, sampling, demographic profile), study design and methodology, application of theory, details of variables, measurements and behaviors, key results, and limitations. When information was unclear or not reported, we emailed the corresponding author.
An assessment of levels of evidence based on the National Health and Medical Research Council 18 (NHMRC) guidelines was applied. Levels of evidence range from I (highest) to IV (lowest) based on study design. Two reviewers (J.P. and K.K.) independently assigned levels of evidence. Differences of interpretation were resolved by consensus.
Results
In total, 46 articles representing 44 separate studies were included in the quantitative synthesis and are summarized in Table 3 . The research aims are addressed in the following description.
Geographic and Demographic Characteristics
Peer-reviewed evidence for strategies to increase organ donation decision communication among adults was published between 1999 and 2015. The majority of studies were published between 2006 and 2010 (n ¼ 27, 61.4%). Two-thirds of studies (n ¼ 27) were conducted in United States and onequarter was conducted in Australia (n ¼ 10), both countries with opt-in consent systems. In contrast, only 1 paper per country was reported from France, the Netherlands, Poland, and Switzerland. European studies were published between 2010 and 2015. Two studies concerned countries with an opt-out system (France and Poland) and 2 considered countries with an opt-in consenting system (the Netherlands and Switzerland). Studies in Asian countries were rare, with 1 study reported from China. 35 Cross cultural studies were between the United States and Korea 50 and across United States, Hong Kong, and Japan. 44 All Asian countries included in the studies use an optin consenting system.
As shown in Table 3 , the predominant source of participants was a convenience sample of university students (n ¼ 14) who received course credit in exchange for participation and were typically first year students in communication or psychology courses. Three studies employed students as participantresearchers who conducted, then reported on a family conversation about organ donation. 43, 31, 25 Another study employed student campaigners who delivered campaigns to recruit fellow students as organ donors. 36 Participants in 2 studies were employees and in 1 study were church members. Sample sizes ranged from 71 to 10 884.
Studies were inconsistent in reporting participants' age, making comparisons difficult. Three studies did not report age. 4, 31, 36 There was a disproportionate ratio of female participants: Of the 44 studies, 40 included fewer male than female participants.
The majority (n ¼ 35) of studies did not report religion, but when religion was specified, there was overrepresentation of Catholicism 47, 28 and Christianity. 43, 45 Reflecting that studies were typically conducted in either the United States or Australia, the majority of studies of organ donation discussion were 35, 42, 44, 50 Thus, the majority of studies had examined the issue from a Western perspective. There was a scarcity of published research that considered indigenous or culturally and linguistically diverse populations.
There were 23 studies that reported participants' donor registration status. One study reported data only for those who had not registered a decision, 37 10 studies reported 25% of participants or less were registered donors, 5 studies included between 25.1% and 50% registered donors, and 6 studies included over 50.1% registered donors. The remaining 16 studies provided no information as to whether the participants had registered.
Research Methods and Quality
Sources of evidence came from 3 research designs: correlational studies, experimental studies, and qualitative or mixedmethod studies. Half (n ¼ 23) of studies were correlational or cross-sectional analytic studies, not amenable to meta-analysis. Six studies were qualitative investigations, including interpretive phenomenological analysis, 54 thematic discourse analyses, 26 ,43,41(study 2),60 and action research. 25 Some studies included a combination of closed and open-ended survey questions and so can be considered mixed-method studies. 21, 22, 31, 25 Sixteen studies of organ donation communication behavior using an experimental design have been published to date, including randomized 32, 30 or nonrandomized controlled trials, 29 and cohort analytic designs with multiple groups (pre and post 20, 45, 56 ) or a single group (pre and post 5, 24, 38, 46, 47, 49, 31, 25, 36, 28, 27 ). Intervention programs that have been reported focused on education 45, 47, 31, 25, 36 or motivation.
56,27(study 2) Two studies described a program of activities that included input from those with lived experience (ie, transplant coordinators or families of a donor or recipient 47, 30 ). The results of these particular studies were not pooled in a metaanalysis because studies described highly heterogeneous designs, audience characteristics, and outcome measures. Instead, this review focuses on a narrative synthesis of the findings.
There were 3 studies that featured a formative phase. One study used focus group discussions and an advisory panel to identify the specific donation-related concerns of the sample. 45 In 1 study, focus group discussions were conducted to elicit salient beliefs about registering and discussing organ donation decisions. 37 Another study used content analysis of open-ended questions to obtain salient beliefs regarding defending donation decisions to one's parents. 28 Thus, there was a scarcity of formative research, that is, published peer-reviewed research that occurs before a behavior change program is designed and implemented, or while a program is being conducted.
The NHMRC 18 quality assessment was applied to provide a rating for the level of evidence. The NHMRC hierarchy assigns levels of evidence according to the type of research question and appropriateness of research design to that question. The majority (77.7%) of studies were rated as level IV, the lowest level of evidence, including cross-sectional study, case series, or cohort study designs. Three cohort analytic (multigroup pre and post) experimental studies were rated as level III-2. One nonrandomized controlled clinical trial study was rated level III-1, and 4 qualitative studies could not be assessed in the NHMRC hierarchy of levels.
Organ Donation Discussion Behavior
The existing research reflects various methods for assessing the act of discussing organ donation decisions as per our previous definition. The prevalence of communication behavior has often been measured by a retrospective self-report of whether a participant had notified family of their intentions or had discussed their decisions with family. Across the body of literature, estimates of prevalence ranged from 8% 47 to 88% 31 of participants reporting they had previously discussed organ donation. Approximately 50% of those willing to donate had not discussed or had not informed family of their decision. 19, 21, 23, 47, 36, 28, 29 The subset of studies using retrospective behavior measurement focused on modeling variance in prevalence, for example, by comparing the relative contributions of theoretically linked predictor variables or describing variance relating to demographic factors. In some studies, analyses were limited to participants who had discussed, 33, 41 (study 1) had not discussed, 37 or had not registered their intentions. 34 Two studies with retrospective measures of behavior made cross-cultural comparisons. 42, 44 For example, 39% of American students had discussed organ donation with their families, compared to 28% of Chinese students and 19% of Japanese students. 44 Attitudes and subjective norms were more supportive of organ donation among American and Chinese students relative to Japanese students, and Chinese students harbored fewer misconceptions than American students. Positive attitudes were stronger predictors of organ donation discussion for American and Japanese students than Chinese students. 44 Five studies used prospective measurement of communication behavior, following up after the passage of time 49, 57 or after participants received an educational program or written persuasive message. 5, 24, 45, 25 Seven studies measured prevalence of communication behavior both retrospectively and prospectively, thus enabling examination of change in the target behavior; however, there were too few controlled trials and insufficient statistical data reported to conduct a metaanalysis as outlined in the PRISMA statement. 15 Six studies engaged participants in discussion and analyzed qualities of that discussion. 26 54 explored what prompted family dyads to discuss their organ donation wishes and investigated myths surrounding organ donation. Pitts et al 43 used discourse analysis to explore the process and outcomes of family discussions. Morgan and colleagues 26 uncovered how media contributes to and exacerbates myths that negatively impacts on willingness to engage in a family discussion.
Relatively, few studies explored motivations or barriers for engaging in organ donation discussion. 56, 59, 25, 60 Thematic analysis of responses from a subset of participants in Hyde and White's 56 study showed that key barriers to discussing organ donation included forgetting, lack of access to family, limited time, and apprehension about reactions. Participants generated solutions to overcome scheduling and access barriers, but ideas for overcoming apprehension about family responses were elusive. 56 Similarly, high school students reported they needed more information and time with less distraction to have effective family discussions about organ donation. 25 In their study of Orthodox communities in Australia, Phillipson and colleagues 60 identified barriers to discussing decisions that could be easily overcome (ie lack of knowledge), and others that might be difficult to combat, such as resistance, superstitions, and taboo status of talking about death. Siebelink et al 59 found that Dutch parents did not want to discuss organ donation with their children because they felt their child was too young, although parents accepted the idea of school lessons for 10-to 12-year olds.
Theory
There was a lack of consensus on an organizing model of organ donation behavior. Among the 27 studies that adopted theory, 9 studies cited theory of planned behavior (TPB), 61 and 8 cited theory of reasoned action (TRA). 62 Morgan's Organ Donation Model 63 was referred to in 4 studies. Afifi's theory of motivated information management 64 was mentioned in 4 studies. Transtheoretical model (TTM) 65, 66 was applied in 3 studies. Eight studies mentioned or explicitly compared more than 1 theoretical approach. 26, 33, 43, 46, 54, 67 However, 40% (n ¼ 18) of the studies reviewed made no mention of theory.
Correlates of Discussing Organ Donation
Studies typically collected general attitudes to organ donation (n ¼ 31), but less frequently assessed specific attitudes toward discussion of organ donation (n ¼ 14). Most often, studies gathered self-report data to assess TPB constructs including behavioral intentions register (n ¼ 18) or discuss organ donation with family (n ¼ 17), subjective norms regarding discussion (n ¼ 10), perceived behavioral control regarding discussion (n ¼ 12), and less frequently, moral norms about discussion (n ¼ 4).
Factors described in the literature and their relationships with discussing organ donation are summarized in Table 4 . Attitudes to organ donation were positively associated with intentions or willingness to discuss with family in several studies. 33, 37, 38, 39, 42, 46, 50, 52, 27 Fewer studies showed a relationship between favorable attitudes and discussion behavior. 4, 23, 44, 48, 55 In 2 studies, favorable attitudes increased the odds of having discussed decisions. 4, 23 Attitudes toward organ donation were no different between those who had and had not discussed organ donation in 2 studies, 40, 56 and in 1 study, attitudes did not correlate with discussion behavior. 35 The theoretically derived construct of subjective norms was more often positively related 23, 35, 44 than unrelated 56 to discussion behavior, whereas moral norms were more often unrelated 37, 38, 39, 46, 56 than positively related. 23 Consistent with TPB, TRA, and Organ Donation Model, intention to register, 4, 34, [37] [38] [39] 46, 53 intentions to discuss, [37] [38] [39] 46 and willingness to discuss 24, 49 were positively associated with discussion behavior.
Other constructs associated with discussion behavior included accurate knowledge about organ donation, 19, 23, 48, 53, 57 and lower anxiety 19, 35, 48 or taboo surrounding death. 67 The link between altruism and behavior was not consistent across studies. 23, 67 Being registered as an organ donor was typically positively associated with prevalence of discussion behavior. 34, 48, 53, 57, 59 However, due to the retrospective measurement of prevalence and the widespread use of correlational study designs, existing evidence is ambiguous about the temporal sequence of these 2 behaviors.
Females were more likely to have previously discussed organ donation with family than males. 19, 21, 44, 48, 59 When discussion was prompted and qualitatively analyzed, males reported qualitatively different approaches to communication compared to females. 21, 22 To illustrate, Thompson et al 21 found that men more frequently discussed whether donor status would affect medical care. Women were more likely to present moral reasons combined with a personal story. For people who discussed, the conversations were likely to have been with their mother. 31 Mothers more often than fathers had discussed with a child. 59 There was mixed evidence for role of religious orientation, age, and race in organ donation discussion behavior. One study showed Christians were more likely to have communicated compared to atheists, 48 but others found no association between religious affiliation and behavior. 35, 59 Whether age has a positive or negative association with prevalence of discussion behavior remains unclear. Being Caucasian appeared to be associated with a higher prevalence of discussion. 19, 33, 34, 57, 29 However, the patterns of associations summarized here should be interpreted with caution in light of limitations of study design and sampling methods.
Limitations in the Research
The most common limitation of the studies reviewed is potential sampling bias (56.8%) due to homogeneity of samples (eg university students, participants with donor cards), and convenience sampling. Lack of statistical power was the second most frequently mentioned limitation (20.5%), followed by unreliable measurement (1 item, or limited items in the measurement; 15.9%) and self-reporting bias (13.6%). These limitations precluded statistical pooling of results.
Discussion
Researchers have called for a focus on organ donation decision communication to better understand modifiable factors and increase organ donation rates. 13 We systematically located and assessed peer-reviewed empirical studies to synthesize current knowledge of the prevalence, correlates, and drivers of organ donation decision communication including an assessment of study quality to guide future research in this field. Strategies to increase communication include education, motivation, input from lived experience, efforts to address salient audience beliefs and concerns, and scheduled reminders or prompts. Intentions and willingness to discuss organ donation were consistently positively related to discussion behavior; however, formative research and experimental studies testing theoretically driven interventions were scarce. The current evidence base was not amenable to meta-analysis; however, our detailed appraisal of the literature suggests the following empirical, methodological, and theoretical issues.
Empirical Issues
Research on organ donation decision communication is relatively new with the majority of research conducted in the past decade (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) . A US/Australian perspective dominated existing research. Despite differences in consenting systems, researchers from Europe, Asia, Australia, and United States acknowledge the importance of communicating organ donation decisions with family. Organ donation is a sensitive issue affected by cultural and religious beliefs. Despite the importance of cultural values, our review reveals there is a lack of available research on specific ethnic groups, indigenous people, diverse religious faiths, and populations in regional areas. Wu and Tang   44 Furthermore, given that females, university students, and the general public were the main source of information, research with culturally and linguistically diverse people, youth, and males would be necessary to develop effective strategies to encourage family discussions on organ donation. This review found mixed evidence surrounding modifiable factors including attitudes, knowledge, subjective, and moral norms. A mixed evidence base makes it difficult to ascertain the factors can reliably be used to increase organ donation family discussions. Intentions and/or willingness to discuss organ donations were the only factors found to be consistently positively related to organ donation discussion behavior. Fear of death and taboo were negatively associated with prevalence of discussion. Participant-generated obstacles such as limited knowledge, time, and access to family appear to be modifiable, whereas deeper social and cultural barriers such as fear and superstition will likely warrant tailored solutions. Taken together, evidence indicates that TPB and TRA models may offer potential to increase discussion of organ donation decisions. Additional research is recommended to establish the boundary conditions for the modifiable factors identified.
Methodological Issues
There were few controlled experimental studies providing evidence for modifiable factors that facilitate the target behavior. Experimental designs testing theoretically driven intervention programs will be necessary to empirically verify the relevant psychosocial, attitudinal, and demographic drivers of organ donation decision discussion.
Assessment of the methodological quality of reviewed studies raised several implications. Firstly, the majority of existing studies adopted cross-sectional designs to understand factors associated with organ donation discussion. Correlational designs allow for description of associations and explanation of variance but preclude causal conclusions about factors that lead to increased discussion. Most studies that conducted correlation analyses did not report the inclusion of control variables. Considering the majority of studies had a theoretical basis or adapted existing conceptual frameworks, the selection of control variables should be theory driven and explicitly reported. Specifically, donor registration status (ie, whether an individual has made a record of their intention to/not to become an organ donor on a state or national register) can be interpreted as an indication of an individual's prior thought about and intent toward organ donation 68 and, logically, is an important correlate of decision communication behavior. However, registration status was not reported in half the studies reviewed. In light of the potential confounding effect, it seems important to control for prior registration and other theoretically derived factors in future research.
Secondly, qualitative studies using narrative methods revealed interesting data concerning obstacles to discussing organ donation. However, the scarcity of qualitative investigations potentially limits our insight about how and why attitudes, perceptions, and norms form regarding family discussion of donation decisions. Moreover, a formative research approach to guide message development was lacking.
Stead and colleagues 69 suggest a theoretical framework combined with formative research helps translate theoretical constructs into persuasive interventions. Formative research is widely used in social marketing, 70 a discipline that places the target audience at the heart of campaign design and evaluation. Formative research can be conducted before and/or during implementing a behavior change program to inform the development of product design, availability, pricing, and communication methods. Ideally, an audience-focused approach should take into account the obstacles and solutions relevant to the participants themselves. Opportunities exist to extend formative research into organ donation decision research practice to ensure materials developed effectively engage the target audience.
Thirdly, the included studies vary considerably in behavioral measurements: Most of the studies used self-reporting retrospective measures or measured intention to discuss rather than actual behavior. Prevalence was therefore difficult to estimate with accuracy and could be affected by social desirability bias. The current literature indicates approximately 50% of people who are willing to become an organ donor have discussed this decision with family. Research using objective measurements is needed to generate a clear picture of prevalence, and controlled longitudinal studies would contribute to our understanding of how to change the target behavior.
Theoretical Issues
The majority of studies reviewed were theoretically oriented, suggesting theory is more widely adopted in organ donation research than the other behavior change literature. 71 Evidence indicates that behavior change interventions based upon a theoretical foundations result in larger effects than interventions that are not. 72 The most widely adopted theory, TPB, is considered a valid behavioral change theory in public health. Our review provides synthesized evidence that TPB or other frameworks such as the Organ Donation Model or TTM are applicable in the organ donation area. Future research should consider how to incorporate theoretically derived constructs in experimental design or intervention implementation to investigate how each factor from the framework will facilitate family discussion behavior.
Implications for Practice
There appears to be little utility in continued research on general attitudes toward organ donation or willingness/intention to register as a donor. Despite several years of research, educational campaigns and interventions incorporating existing results have been slow to materialize, and very few controlled studies exist. Given that family discussion is a critical mechanism for expressing donation intentions, this topic offers new directions for audience-focused behavioral change programs. The current review has utility for health-care providers, social marketers, health researchers, organ procurement organizations, and policy makers. In Australia, an opt-in system is currently used that requires next-of-kin consent even if a potential donor has registered consent. 1 In contrast, first person consent has been applied in the United States, which requires only consent of the donor themselves. 73 As individual states move toward enacting legislation that would strengthen ability of organ procurement agencies to recover organs based on written documentation, the relevance of need for family consent may diminish over time in the United States. 45 Current knowledge of effective means to encourage family discussion is limited and biased toward Western, highly educated, young adult samples. To extend beyond the dominant focus, research seeking to understand how organ donation family discussion can be encouraged among other target demographic groups is recommended to develop a generalizable knowledge base and guide future efforts. These endeavors should be theoretically guided and methodologically sound, ideally delivering longitudinal and experimental design approaches that permit causality to be established. Replication studies are suggested to develop a comprehensive understanding of modifiable factors and to allow meta-analyses to be conducted.
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